Introduction
The families Ardeidae, Threskiornithidae and Ciconiidae are small to large birds, typically associated with wetland habitats. Some species migrate whilst others are resident with most species being nomadic to some extent, following rainfall patterns and seasonal habitat distribution (Hockey et al. 2005) . This adaptable group, with species that have large global distributions, can colonise novel and anthropogenically altered environments. Nest site flexibility in White Storks (Ciconia ciconia), for example, has enabled them to utilise urban chimneys and telephone poles (Tryjanowski et al. 2008 ).
Understanding avian dispersal, migration and survival is crucial for species conservation as it informs which members of the population are most vulnerable and helps identify important nesting, feeding and resting locations. This is particularly important as globally certain historical migration behaviours are changing, driven by factors such as altered food sources (Rotics et al. 2017) , earlier onset of spring (Jenni & Kery 2003) and rapid land alteration (Lemoine et al. 2007) . For example, a recent study found that some juveniles of the White Stork are opting to remain in Europe, closer to their natal grounds, as they can exploit the open-air dumps (Rotics et al. 2017 ). This has important implications for land-use management practices if these storks are to be protected. Such an assessment will identify gaps in the data and provide insights into where further research could be focused and could clarify whether or not movement is dispersal or migration by noting age at ringing and subsequent records.
Methods
The ringing, recapture, resighting and recovery records of Ardeidae, Threskiornithidae and Ciconiidae were extracted from the SAFRING database in October 2017. Twenty-four species in these families that occur in southern Africa were included in the assessment. From these data the maximum displacement and longevity values were determined. Maximum displacement was calculated as the greatest direct distance (in kilometres) between the initial ringing and subsequent reporting for an individual. To understand if displacement represents postnatal dispersal or migration, the age associated with the records was noted. Longevity is the time elapsed between date of ringing and final subsequent report for the individual. Consequently, longevity values are minimum values. All maximum records were verified by the original reports submitted to SAFRING. Records noted as only 'rings found' or well-decomposed carcass found, were not used because of the uncertainty of the date of death.
The final data set included some records of birds originally ringed in Europe. Location of ringing is indicated in the 'ring number' column of Table 1 by the country name in brackets.
To give an indication of how many ringed individuals were re-recorded, a reporting rate was calculated for each species. This rate is simply the percentage of initial ringing records reported at least once (distinct records) after the ringing event. A high percentage would indicate that ringed birds of a particular species are likely to be located at a later point. Many of the secondary records for the three families do not clearly state whether records are resightings or retraps. As these species are rarely retrapped, most of these secondary records are probably resightings.
Displacement profiles were generated for those species with more than 100 subsequent reports (retraps, resightings and recoveries) to investigate the distance moved by individuals at a finer level. These included the African Sacred Ibis, Hadeda Ibis (Bostrychia hagedash), Black-headed Heron (Ardea melanocephala) and Cattle Egret. As a result of a limited number of adult initial records, only records where the initial report involved pulli (nestlings, chicks ringed in the nest) and juvenile birds were used for the profiles.
Results
A total of 29 842 records (26 651 initial, and 3191 records made up of retraps, resightings and recoveries) were reported for all 24 species within Ardeidae, Threskiornithidae and Ciconiidae ( 
Discussion
This study attempted to provide maximum longevity and displacement values for the 24 species of Ardeidae, Threskiornithidae and Ciconiidae occurring in southern Africa. Longevity data were available for 17 species (see Appendix 2 for top three values). In addition, this study updated some of the data published in Underhill et al. (1999) . For example, longevity values for two species were updated: Green-backed Heron (0-12 years) and Hadeda Ibis (5-10 years).
Most individuals for all species were ringed as chicks, with very few ringing records for adults, so it was not possible to investigate the relationship between age and displacement. The lack of ringing records for adult individuals could well be explained by their large size, which makes these species difficult to trap in mistnets. As most ringers in southern Africa are hobbyists who typically use mistnetting, members of the Ardeidae, Threskiornithidae and Ciconiidae are rarely caught. Species in Ciconiidae have high European ringing totals but they were also ringed mainly as chicks. Bittern species are also difficult to locate, resulting in few casual ringing events. As some species in these families, such as Little Egret and Grey Heron, are common, it would be beneficial to establish baseline data sets for them to use as indicators of ecosystem health changes such as has been done elsewhere.
There is some evidence for movement of pulli in all three families based on displacement records (Table 1) . As the data are biased towards ringed chicks, with poor adult representation it was not possible to determine whether the dispersal of young birds represents postnatal dispersal or migration. Puglisi and Bretagnolle (2005) found that Great Bittern chicks from sites in Italy and France moved at most 5.5 km from a nest, which they argued was far given that the average distance between nests measured at two sites was 148 m and 149 m. This suggests that the scale of dispersal could be very small in some species. In a southern African context, little is known about the migration or movement of many species in the three families, with the exception of those in the family Ciconiidae, which are known to migrate large distances. Some movement traits are known in the same species occurring in Europe, for example overwintering Eurasian Bitterns in England have been noted to return to the same wetland (Gilbert, Tyler & Smith 2005) . For species like the Purple Heron, the picture appears to be complex. Although Palearctic migrants make it to North and West Africa (Van der Winden et al. 2010) , there is no evidence to suggest that they migrate to southern Africa (Hockey et al. 2005; Martin 1997 ).
The displacement profiles generated were unsurprising ( Figure 1) ; Hadeda Ibis are known not to migrate as a rule although young may disperse (Skead 1951) . The high number of chicks recovered less than 5 km from the site of ringing in African Sacred Ibis could represent pulli that die at a colonial nesting site. There is a clear indication of some movement of Cattle Egret in Figure 1 , which supports the knowledge that this species does not regularly migrate, although it may track seasonal rainfall (Hockey et al. 2005) . Juvenile Egrets may disperse short distances from the nesting roost whilst foraging although tracking of individual birds will provide a clearer picture. No clear pattern emerged for the Blackheaded Heron, although few travelled more than 500 km.
The increase in urban populations of some species such as Sacred Ibis and Hadeda Ibis has raised concerns about noise and water pollution. As a result, various efforts are made to control or cull populations, such as egg-oiling in Australia (Martin et al. 2007 ). For these methods to be effective and managed responsibly, the life history of these birds needs to be well understood. It is also important to establish which range changes are caused by direct human intervention and which are 'natural' in response to habitat change.
Where longevity data do exist, individuals in several species such as Grey Heron, Black-headed Heron and Cattle Egret appear to be long-lived, which justifies the effort in trapping, ringing and monitoring. Many of the species included in the study are also found in Europe, where intensive ringing programmes have been operating since the early 1900s.
Greater ringing effort over a longer period of time seems to have translated into greater longevities in many instances and in several species, long lifespans have been recorded where no reasonable value exists in the SAFRING data. For example, European data for Purple Heron gives longevity as 25 year 5 months, for Squacco Heron as 5 year 10 months, for Eurasian Bittern as > 11 years 4 months and for Black Stork as 18 years 7 months (Fransson et al. 2010) . Only one species, the Cattle Egret, has a greater value in South Africa of 23 year 4 months (Table 1) compared to the European value of 18 years 5 months (Fransson et al. 2010) . Cattle Egrets in South Africa were the focus of an intense effort to ring many individuals in the 1970s, indicating that dedicated projects could deliver worthwhile data.
Conclusion
Using ringing data from SAFRING, longevity and displacement values are presented for avian families Ardeidae, Threskiornithidae and Ciconiidae. Longevity data exist for 17 of the 24 species, although some of the values are not realistic because of poor sample sizes. The data set is biased towards juvenile and chick data, which leaves many questions around adult movement and longevity unanswered. Dedicated research is required to better understand the basic biology of species in the three families as well as how these species are responding to land use and climate change.
